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A B S T R A C T
This study investigates whether income inequality is related to sprawl and wellbeing in American cities. The
results do not provide evidence to support the role of income inequality as a mediator of the link between sprawl
and well-being. Instead, the results tell a more nuanced story. Speciﬁcally, they indicate that consistent with a
priori expectations, lower levels of sprawl are, on average, associated with lower levels of income inequality.
Additionally, lower levels of sprawl correspond to higher levels of ﬁnancial well-being. Supplementary in-
vestigation into this ﬁnding reveals that this disguises a very diﬀerent experience among Metropolitan Statistical
Areas (MSAs) with higher levels of ﬁnancial wellbeing, in which lower sprawl corresponds more strongly to
higher levels of ﬁnancial well-being. While the evidence is not unimpeachable, these ﬁndings lend some support
to conventional anti-sprawl urban planning wisdom for American cities.
1. Introduction
One might expect social problems to alleviate, if not disappear, with
increased real Gross Domestic Product (GDP) per capita. This has not
been the case in the United States. Instead, the incidence of physical
and mental illnesses (such as obesity, anxiety, and depression) has in-
creased, violence and crime rates have grown, social trust and social
capital have eroded, and conﬁdence in government has declined. This
has led some eminent economists to revisit how countries gauge their
social and economic progress (Stiglitz, Sen, & Fitoussi, 2009). At the
same time, this has been accompanied by an epistemological turn in
economics (Colander, 2007; Davis, 2007) and an advocacy for subjective
measures of well-being to design policies and evaluate social progress
(Easterlin, 2010).
Arguably the impetus for the use of subjective measures of well-
being for assessing a nation's progress has existed for some time. Since
the post-war “Golden Era,” there has been no improvement in the self-
reported well-being and life satisfaction of the citizenry (Helliwell,
Layard, & Sachs, 2012). This phenomenon has been described as the
Easterlin Paradox (Sarracino, 2015). This paradox was ﬁrst explained
with reference to Duesenberry's (1949) relative income hypothesis:
increasing the income of one individual would increase his or her
happiness while raising the income of all individuals would leave
happiness levels unchanged (Easterlin, 1974).
However, stagnant well-being and life satisfaction may also be at-
tributed to worsening social and economic inequalities in the United
States (Esteva, Babones, & Babcicky, 2013; Wilkinson & Pickett, 2009).
Partly as a result of the eﬀorts of scholars to document inequality,
understood broadly as diﬀerences in access to opportunities, this issue
has entered the American political discourse. While interest in income
inequality is growing, most research and commentary has examined its
causes and eﬀects at the national or state level. Little is known about its
role within urban areas (Ballas, 2013). In particular, it is unclear
whether a relationship exists between income inequality, well-being,
and urban sprawl – the latter being non-compact development, a key
characteristic of American urban form, as well as one of the major
problems facing cities in the United States (Ewing, Pendall, & Chen,
2002; Montgomery 2013; Ewing & Hamidi, 2014; MacLaran & Kelly,
2014).
Exploring this relationship is critical because cities - which house
82% of the American population - are believed to empower humanity
intellectually, physically, and ﬁnancially and have been described as
one of the greatest triumphs of humankind (Glaeser, 2011). But, with
growing inequalities and sprawl, can cities fulﬁl their promise of im-
proving the well-being of urbanites?
We empirically test the following hypotheses for American cities:
1. Income inequality is negatively linked to well-being. Previous research
has highlighted the negative eﬀects of income inequality on a
number of well-being indicators, such as health and safety from
crime (Florida & Mellander, 2015; Wilkinson & Pickett, 2009). We
hypothesize that the same relationship which exists at national or
state level holds at an urban level.
2. Sprawl is negatively linked to well-being. We hypothesize that people
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living in more sprawling cities have lower levels of well-being on
account of being car-dependent, spending more time trapped in
traﬃc, being in poorer health (due to lower levels of physical ac-
tivity), and being more socially isolated. Previous studies have al-
ready made this connection, which we retest here employing a
diﬀerent dataset (Montgomery 2013; Ewing et al., 2002; Ewing &
Hamidi, 2014).
3. Sprawl is positively linked to income inequality. We hypothesize that, in
more unequal cities, social groups seek status through larger
housing and properties, thus segregating from others whom they
perceive as inferior. This behavior produces sprawl. A link between
urban form and income inequality has been suggested in prior stu-
dies (Coburn, 2004; Florida, 2012; MacLaran & Kelly, 2014). One
study has found a positive correlation between income inequality
and city size – but “sprawl” is a complex concept than encompasses
characteristics beyond city size alone (Baum-Snow & Pavan, 2013).
Also, previous studies have indicated that poverty - a concept linked
to inequality - is inversely correlated to city size, on account of
better services, more sophisticated employment opportunities, more
technologically advanced infrastructure, and higher concentrations
of educated talent (David, Peeters, Hamme, & Vandermotten, 2013;
Ferré, Ferreira, & Lanjouw, 2011; Florida, 2008; Naschold, 2002).
4. Sprawl is negatively linked to well-being through income inequality. We
also hypothesize that the relationship between sprawl and well-
being is mediated by income inequality. In other words, cities which
are more sprawling are also more unequal, and therefore, the well-
being levels of their residents are lower.
This study is placed into three theoretical contexts as pertaining to
urban areas: (1) income inequality, (2) sprawl, and (3) well-being.
These constructs and their relationships are conceptualized below in
Fig. 1. This background is followed by an overview of the data and
methods used in this study. The remainder of the article reports and
discusses the ﬁndings.
2. Literature review: the conﬂuence of income inequality, sprawl,
and well-being
2.1. Income inequality and well-being
The last four decades have witnessed a widening income gap be-
tween rich and poor households, and a shrinkage of the middle class
across the United States and most of its cities (Sommeiller, Price, &
Wazeter, 2016). Now, the average income of the wealthiest 1% of
households is 72 fold higher than the average income of the poorest
quantile, and 23 fold higher than that of the middle quantile. The
United States has more cities with a high income disparity (as measured
by a Gini coeﬃcient of 0.50 or more) than all other developed coun-
tries. In addition, social mobility is the lowest among developed
economies, including the notoriously class-conscious United Kingdom
(Wilkinson & Pickett, 2009). This reality exists in stark contrast to the
widespread belief that “with hard work, drive, and passion, one can
achieve the American dream.” Rather, ascending the social and income
ladder appears to be more challenging than ever before (UN Habitat,
2011, 2013). Economic projections suggest that, given a political and
institutional status quo, inequality trends will not slow (IHS Global
Insight, 2014).
Some studies have started to examine what this may mean for
wellbeing within and between countries (see Bjørnskov, Dreher,
Fischer, Schnellenbach, & Gehring, 2013; Senik, 2009). No clear con-
clusion has been reached for the United States (for an exception, see
Alesina, Di Tella, & MacCulloch, 2004). However, inequality is argued
to be detrimental to society in many ways, and there is a social gradient
in the distribution of its costs. In other words, the poor are more af-
fected by inequality than the middle classes, and, in turn, the middle
classes are more aﬀected than the rich. No one emerges unscathed
(Wilkinson & Pickett, 2009). Perversely, by driving competition, status-
seeking, striving, and ambition, inequality threatens community ties,
friendships, gender balances, and all other social relationships that rely
on empathy, collaboration, and identiﬁcation with others. Precarious
employment and a lack of opportunity disempower people, leading to
low feelings of self-worth and self-control, and a sense of being looked
down upon, humiliated, and disrespected.
In combination, these feelings can be reconciled with evidence of
deteriorating mental and physical health (of which growing obesity
rates are just one example), expanding social ills such as drug use,
violence, imprisonment, teenage pregnancies, poor educational per-
formance, and, eventually, decreasing life expectancy (Bruni & Stanca,
2008; Leonard, 2015; Rettenmaier & Wang, 2013; Wilkinson & Pickett,
2009).
2.2. Sprawl and well-being
Neoliberal urban policies have signiﬁcantly inﬂuenced physical, as
well as economic and social planning, in American cities (MacLaran &
Kelly, 2014). Since the enactment of the 1949 Housing Act, a devel-
opment-led urban growth pattern has been adopted, which has con-
tributed to uncoordinated urban sprawl. Eﬀectively, city governments
have acted as brokers for private developers rather than as the prime
actors shaping urban form (Hull, 1997; Kivell, 1993). For decades now,
academic planners have directed a plethora of criticisms toward
sprawling, low-density suburbs. Sprawl is criticized on environmental,
public health, social, and economic grounds. Taken together, good
health, a supportive social milieu, a clean environment, and a strong
economy are among the principal components of human well-being
(Gallup Healthways, 2016).
The environmental impacts of sprawl include: loss of public open
space and farmland, increased Vehicle Miles/Km Travelled (with as-
sociated air pollution, energy consumption, and greenhouse gas emis-
sions), aesthetically monotonous visual landscape, increased storm-
water runoﬀ and ﬂood risk, and ecosystem fragmentation. Even when
residential self-selection inﬂuences are accounted for, there is re-
sounding evidence of statistically-signiﬁcant associations between built
environment and car-dependent travel behavior (Bart, 2010; Ewing,
2008; Ewing & Hamidi, 2015; Johnson, 2001).
The environmental arguments against sprawl are rarely refuted.
However, there are a few caveats. For example, while the amount of
travel is higher in sprawling areas, so are average travel speeds.
Fig. 1. Conceptual diagram.
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Although ozone concentrations are signiﬁcantly lower in compact re-
gions, exposure to ozone is also higher in these regions because more
people live there. Finally, some commentators maintain that pricing
and other transportation policies might be more eﬀective in reducing
travel than modiﬁcations to the built environment (Ewing & Hamidi,
2015).
The public health, social, and economic eﬀects of sprawl are even
more controversial. In terms of social impacts, some studies have found
that urban fragmentation and the long commutes associated with low-
density leave people time-poor thus suppressing the community-based
social interaction potential (Farber & Li, 2013; Freeman, 2001). But
other studies have found that alternative urban environments, such as
New Urbanist neighborhoods for example, do not boast a greater sense
of community either (Audirac, 1999; Talen, 1999). Some have even
found that high densities have a negative relationship with social in-
teraction (Brueckner & Largey, 2008).
However, social impacts are not limited only to social interaction.
Other consequences include: segregation (and its twin, homogeniza-
tion), housing unaﬀordability, and decrease in inner-city services
(Freilich & Peshoﬀ, 1997). The evidence regarding the impact of sprawl
on these is mixed. For example, several studies have found that sprawl
is signiﬁcantly and positively related to homeownership, including
among black and other minority households (Ewing & Hamidi, 2015)
while housing unaﬀordability and living space shortage is evident in
high-density environments (Burton, 2000). As the same time, re-
sidential propinquity in dense and compact settlements helps reduce
racial prejudice (Ewing & Hamidi, 2015).
As for public health, many studies, reviews, and meta-analyses have
identiﬁed a strong relationship between sprawling built environments
and obesity patterns (Garden & Jalaludin, 2009; Ewing & Cervero,
2010; Ewing & Hamidi, 2015). However, some studies contend that
residential self-selection rather than “obesogenic” built environments
account for the relationship between sprawl and obesity, and therefore
the focus should be on diet and other factors instead (Eid, Overman,
Puga, & Turner, 2008; Ewing & Hamidi, 2015). Other commentators
claim that low-density living is beneﬁcial from a mental health per-
spective in that it allows people to enjoy proximity to nature and pursue
therapeutic activities such as gardening (Freeman, Dickinson, Porter, &
van Heezik, 2012) while living in high-density and hectic urban areas
leads to poor mental health outcomes (stress, anxiety, anomie) and
lower life satisfaction (Peen, Schoevers, Beekman, & Dekker, 2010;
Sørensen, 2014; Ambrey & Fleming, 2014; Melbourne Institute 2015;
Glaeser, 2000; Morrison, 2011; Simmel, 1971). Other scholars maintain
that population density, green space, or congestion do not have any
measureable eﬀects on life satisfaction whereas local land-use frag-
mentation and overall city compactness have a strongly negative eﬀect
on life satisfaction (Brown, Oueslati, & Silva, 2016).
Sprawling urban forms, which encourage more travel and need to be
supported by major highways, have been found to aﬀect accident and
fatality rates as well (Ewing & Hamidi, 2015; Marshall & Garrick,
2010). Even those studies which ﬁnd that increasing street connectivity
(such as in downtown grids) leads to more opportunity for traﬃc
conﬂicts and hence more crashes concede that here crashes tend to be
minor (e.g., fender benders) and less frequently fatal, due to lower
speeds than on highways (Ewing & Hamidi, 2015).
From an economic perspective, many critics have provided con-
vincing evidence that sprawl has drained cities. Low-density develop-
ment patterns require wider distribution of infrastructure and services
leading to much greater provision costs (Burchell et al., 2002; Ewing,
2008; Ewing & Hamidi, 2015; Gunn, 2006; Hortas-Rico & Solé-Ollé,
2010). Some research has also taken place on the eﬀect of sprawl on
downtown decline but the evidence is mixed. Some authors have found
no meaningful relationship between a city's level of sprawl and its ex-
tent of urban decline whereas others have contended that cities with
urban containment measures (growth boundaries, green belts, etc.)
have been more eﬀective at channeling development into downtown
areas than sprawling cities (Ewing & Hamidi, 2015). Some may argue
that market forces are capable of correcting ineﬃciencies brought
about by sprawl (Windsor, 1979). However, these same market forces
risk further ingraining inequalities through the price mechanism
(Bromley, 1997).
2.3. Sprawl and income inequality
At the city level, income inequality has produced spatial segregation
by income (and race), marginalization of the poor, and now, with the
urban revival movement, gentriﬁcation (see Florida, 2012; Florida &
Mellander, 2015). The physical and social divisions between rich and
poor neighborhoods generate a vicious cycle of exclusion. The under-
privileged stuck in impoverished neighborhoods often submit to long
distances to employment and education centers, high transport costs,
and excessive commuting times. This “spatial poverty trap” furthers
inequality by restricting access to jobs and schools, compounding
gender diﬀerentials, limiting interactions across social classes, and re-
ducing social capital (UN Habitat, 2013).
Conversely, compact development appears to increase upward mo-
bility. This is due to better job accessibility in more compact com-
muting zones. Moreover, compactness is inversely related to racial
segregation and directly related to income segregation. Commuting
zones with high levels of compactness are more segregated in terms of
income, and that segregation suppresses upward mobility (Ewing,
Hamidi, Grace, et al., 2016). Segregation (in addition to poverty and
inequality) is known to produce discontent and has even been linked to
extreme outcomes such as unrest, civil war, and terrorism (Blattman &
Miguel, 2010; Vorsina, Manning, Fleming, Ambrey, & Smith, 2015). In
this sense, income inequality may perpetuate itself through urban
sprawl with adverse implications for well-being. Compact development,
on the other hand, has been shown to generate more jobs, higher wages,
economic resilience, and lower unemployment rates, all of which help
reduce inequality (Glaeser, 2011).
While the eﬀects of sprawl on physical and mental health, society,
the environment, and the economy are still being debated among
scholars, the myriad arguments against this type of urban form have
struck a chord with planning practitioners and politicians. Many cities
are now taking some steps toward densiﬁcation and consolidation. The
present study aims to bring conceptual clarity to the rationale for these
interventions and the issue of sprawl in general, at least as far as its
relationships with inequality and well-being are concerned.
3. Methodology
3.1. Data
This study is cross-sectional and employs data on American
Metropolitan Statistical Areas (MSAs). A MSA comprises a core urban
area with a substantial population nucleus (at least 50,000 inhabitants)
and adjacent communities with a high degree of economic and social
integration with that core. MSA-level data have an even geographical
distribution across the United States (United States Census Bureau,
2016a, 2016b).
The study relies on three main datasets, which are described below.
(1) Inequality: the Gini Index (GI) of income inequality, as reported by
the United States Census Bureau. The 2014 American Community
Survey (1-year estimates) was the main source of data, which
comprises 762 MSAs within the United States. The GI is a robust
measure of income inequality, as well as the most common measure
employed in the literature. Its value varies between zero and one,
where zero is perfect equality and one is total inequality. One
shortcoming of the GI is that it does not reveal much about changes
in the distribution of inequality between income groups, such as
those at the top and at the bottom.
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(2) Sprawl: a composite index produced by Ewing and Hamidi (2014).
This is the most current and up to date sprawl index available for
MSAs in the United States. The Sprawl Index (SI) combines scores
from four main built environment features: (i) residential and em-
ployment density; (ii) land use mix; (iii) centering, i.e., the strength
of activity centers and downtowns; and (iv) street accessibility.
Other authors have deﬁned sprawl in a similar manner (for ex-
ample, see Torrens & Alberti, 2000; Ewing et al., 2002). The com-
bined score (rather than the scores by feature) was used in the
analysis. The average index is 100, meaning that areas with scores
higher than 100 tend to be denser, more compact, and more con-
nected and areas with scores lower than 100 are more sprawling. A
shortcoming of the SI is its emphasis on current patterns at the
expense of longitudinal processes but so far, data is insuﬃcient to
explore sprawl in time series. Based on the SI, Ewing and Hamidi
(2014) have analyzed and ranked 221 MSAs and 994 counties in the
United States – from the most sprawling to the most compact.
(3) Well-being: a composite index produced by Gallup Analytics (2016).
The Gallup-Healthways Well-Being Index (WBI) - calculated in
2014 for the ﬁrst time - combines scores from ﬁve domains: (i)
community, (ii) ﬁnancial, (iii) physical, (iv) purpose, and (v) social
well-being.1 The scores by domain (rather than the combined score)
were used in the analysis. Gallup's deﬁnition of the nebulous con-
cept of well-being builds on earlier conceptualizations, which di-
vide this realm into subjective well-being, objective well-being, or
psychological well-being. These, in turn, are based on the hedo-
nistic tradition of well-being research (focusing on happiness and
aﬀect), the eudaimonic tradition (focusing on purpose and
meaning), or on the behavior and achievement tradition (focusing
not on feelings but on physical health, learning, mobility, and social
participation) (see, for example, Gasper, 2005; Deci & Ryan, 2006;
Helliwell, Layard, & Sachs, 2016; OECD, 2013). While the WBI
might not have captured every item that aﬀects well-being (based
on various deﬁnitions and theoretical perspectives), it is still the
most comprehensive assessment of Americans' well-being. Based on
the WBI, Gallup Analytics (2016) has analyzed and ranked 107
MSAs in the United States.
The diﬀerent indexes used in this study (the GI, SI, and WBI) are
collected at slightly diﬀerent times. The SI is based on 2010 data, while
the GI and WBI are based on 2014 data. To overcome the issue of
changes in administrative boundaries over time, only comparable MSAs
(85 in total) which shared at least 99% of the same boundary and
surface area in 2010 and 2014 were used. All variables were standar-
dized to provide a clearer indication of their relative importance.
ArcGIS 10.2 was used to determine the comparable metropolitan MSAs
and Stata/MP 14.2 was used to conduct the analysis. Table 1 provides a
report of the summary statistics. The analytical strategy for the hy-
potheses set forth earlier is described below.
3.2. Analysis
As noted at the outset, this study investigates the following hy-
potheses:
(1) Income inequality is negatively linked to well-being;
(2) Sprawl is negatively linked to well-being;
(3) Sprawl is positively linked to income inequality; and
(4) Sprawl is negatively linked to well-being through income in-
equality.
This is achieved through mediation analysis (Baron & Kenny, 1986),
speciﬁcally the diﬀerence method (VanderWeele, 2016). First, the
correlation between SI and GI (hypothesis 3) is determined. Second, for
each of the WBI dependent variables (hypotheses 1, 2 and 4) two
models are simultaneously estimated: a reduced model (Model 1) which
contains only GI as a regressor, and a full model (Model 2) which
contains GI and SI as regressors. The estimates of the Ordinary Least
Squares models are combined into one parameter vector and simulta-
neous (co)variance matrix of the robust type using Seemingly Unrelated
Estimation. By doing this it is possible to perform a Wald test to assess
whether the coeﬃcient estimate of GI is statistically signiﬁcantly dif-
ferent in Model 2 from the coeﬃcient estimate of GI in Model 1. The
Table 1
Descriptive statistics.
Variable Observations Mean Standard
deviation
Minimum Maximum
GI 85 0.46 0.02 0.40 0.55
SI 85 95.45 21.75 40.99 137.17
Community
WBI
85 60.95 2.39 55.90 66.20
Financial WBI 85 59.21 2.09 53.60 64.80
Physical WBI 85 61.15 1.46 57.40 64.30
Purpose WBI 85 59.95 1.53 56.50 64.90
Social WBI 85 61.03 1.28 57.80 64.40
Suicide rate
(suicides
per
100,000
persons)
85 8.69 9.23 0.00 35.72
Median
income
85 55,213.05 10,135.24 40,699.00 929,600.00
Population
density
(people
per
hectare)
85 1.81 1.58 0.22 8.59
1 Based on Gallup (2016):
1) The Community Well-Being score includes whether the interviewee (i) cannot imagine
living in a better community than the one he/she is residing currently; (ii) is satisﬁed
with the city or area where he/she resides; (iii) is proud of his/her community or the
place he/she is currently residing; (iv) feels safe and secure; (v) is living in a house or
apartment that is ideal for him/her and his/her family; and (vi) has received re-
cognition for helping to improve the city or area where he/she is residing in the past
one year.
2) The Financial Well-Being score includes whether the interviewee (i) has faced cir-
cumstances when he/she has insuﬃcient money to purchase food for himself/herself
and his/her family in the last twelve months; (ii) has suﬃcient money to do every-
thing he/she wants to do; (iii) has money worries; (iv) has enough money to pay for
health care and/or medicine that he/she or his/her family needed; (v) is satisﬁed with
his/her standard of living compared to those he/she spends time with.
3) The Physical Well-Being score includes whether the interviewee (i) often use drugs or
medication which help him/her to relax; (ii) perceives he/she has a near-perfect
physical health; (iii) has any health issues which prevent him/her from doing things
people his/her age can normally do; (iv) experienced physical pain yesterday; (v)
being told to have restrictions that would limit his/her ability to exercise by the
health care provider; (vi) has been bothered by little interest or pleasure in doing
things over the fortnight; (vii) feels active and productive over the week; (viii) has
(footnote continued)
high blood pressure, high cholesterol, diabetes, depression, heart attack, asthma or
cancer; (ix) has other health issues; (x) was told by a doctor that he/she does a great job of
managing his/her health; (xi) has 5 servings of fruits/vegetables daily; (xii) exercises>
30min daily; (xiii) eat healthy all day yesterday; (xiv) feels good about his/her ap-
pearance; (xv) drinks and how many alcoholic drinks he/she usually would have in a
typical week; and (xvi) smokes and what kind of tobacco products he/she uses.
4) The Purpose Well-Being score includes whether the interviewee (i) has a leader who
makes him/her enthusiastic about the future; (ii) likes what he/she does every day;
(iii) has reached most of his/her goals in the last 12months; (iv) get to use his/her
strengths to do what he/she does best each day; and (v) learn or do something in-
teresting every day.
The Social Well-Being score includes whether the interviewee (i) has a strong relationship
with his/her spouse, partner, or closest friend; (ii) always visits friends and family; (iii)
has someone in his/her life who always encourages him/her to be healthy; and (iv) has
friends and family who add positive vibe in his/her life daily.
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results of this test indicate whether sprawl is negatively related to well-
being through income inequality - or, in other words, whether income
inequality mediates the link between sprawl and well-being.
The general reduced model (Model 1) takes the form of Eq. (1) for
MSA i:
∑= + + +
=
WBI α β GI Controls εγRi R Ri j
m
j j Ri1 1R R Ri (1)
where WBIRi represents the WBI variable, αR is a constant term and β1R
is the coeﬃcient for GI. γjR represents coeﬃcients j to m for control
variables j to m. This includes, median income, population density
(people per hectare) and a spatial lag of the dependent variable. εRi is
the error term.
The general full model (Model 2) takes the form of Eq. (2) for MSA i:
∑= + + + +
=
WBI α β GI β SI Controls εγFi F Fi i j
m
j j Fi1 2 F 1F F F Fi (2)
whereWBIFi represents the WBI variable, αF is a constant term, β1F is the
Table 2
Model 1 and model 2 regression results.
(1) Community WBI (2) Financial WBI (3) Physical WBI (4) Purpose WBI (5) Social WBI (6) Suicide rate
Coeﬃcient (standard
error)
Coeﬃcient (standard
error)
Coeﬃcient (standard
error)
Coeﬃcient (standard
error)
Coeﬃcient (standard
error)
Coeﬃcient (standard
error)
Model 1
GI −0.08 −0.13 0.14 0.15 −0.03 −0.09
(0.12) (0.13) (0.10) (0.12) (0.14) (0.13)
Constant −1.72⁎⁎⁎ −2.76⁎⁎⁎ −1.02⁎ 0.27 −0.45 0.91
(0.54) (0.40) (0.59) (0.63) (0.60) (0.56)
Model 2
GI −0.09 −0.06 0.19⁎ 0.14 −0.05 −0.02
(0.12) (0.14) (0.11) (0.12) (0.15) (0.13)
SI −0.04 0.35⁎⁎ 0.16 −0.04 −0.06 0.21⁎
(0.11) (0.14) (0.11) (0.12) (0.13) (0.12)
Constant −1.80⁎⁎⁎ −2.37⁎⁎⁎ −0.82 0.18 −0.57 1.32⁎⁎
(0.57) (0.44) (0.62) (0.72) (0.61) (0.56)
Wald test
H0: GI [Model1]=GI [Model2]
χ2(1)= Prob < χ2(1) 0.10 3.43 2.01 0.12 0.18 2.91
0.76 0.06 0.16 0.73 0.67 0.09
Observations 85 85 85 85 85 85
Controls omitted from this table: Median income, population density (people per hectare) and spatial lag of dependent variable.
Robust standard errors in parentheses.
⁎ p < 0.10.
⁎⁎ p < 0.05.
⁎⁎⁎ p < 0.01.
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Fig. 2. GI and SI across the distribution of Financial WBI.
W.H. Lee et al. Cities xxx (xxxx) xxx–xxx
5
coeﬃcient for a GI, β2F is the coeﬃcient for SI. γjF represents coeﬃcients
j to m for control variables j to m. This includes, median income, po-
pulation density (people per hectare) and a spatial lag of the dependent
variable. εFi is the error term.
The mediated eﬀect is simply the diﬀerence between β1F in Eq. (2)
and β1R in Eq. (1). This diﬀerence is tested using a Wald test. The
variables are standardized. As such the coeﬃcients are interpreted as
the number of standard deviations in the WBI variable for a one stan-
dard change in the GI or SI variables.
3.3. Limitations
Like earlier studies, this investigation is not without limitations.
Speciﬁcally, this study uses MSA level aggregates, which while less
aggregated than environmental variables used in other studies
(Ambrey, Fleming, & Manning, 2016; Menz, 2011; Welsch, 2008) are
still not ideal. For this reason, the results have been carefully described
as relating to diﬀerences among American cities, rather than among
individuals. Moreover, this study is restricted to a cross-sectional ana-
lysis, with adjustments for median income, population density and a
spatial lag of the dependent variable. Longitudinal data on both well-
being and sprawl may become available in the future, which would
permit a novel panel data approach. This would allow researchers to
abstract for spatial and individual-speciﬁc time invariant confounders.
It is worth noting that a lack of a statistically signiﬁcant link between
variables (e.g., sprawl and income inequality) does not necessarily
conﬁrm that no link exists. It merely indicates a lack of evidence that
there is a link. This is a subtle but crucial distinction. Another study
with a larger sample may yield a statistically signiﬁcant link.
4. Findings
To begin with, it is worth noting that the variance inﬂation factors
provide no evidence of worrisome multicollinearity. For this reason,
there is suﬃcient variation in the data to distinguish the unique links
between: (1) the GI variable and well-being; and (2) the SI variable and
wellbeing; in model estimation.
In regard to hypothesis 3 (lower levels of sprawl are linked to higher
levels of income inequality), the correlation between SI and GI is ne-
gative (−0.25) and statistically signiﬁcant at the 5% level, adjusted for
median income, population density and a spatial lag of GI. The re-
gression results reported in Table 2 address hypotheses 1, 2, and 4
(income inequality is negatively linked to well-being; sprawl is nega-
tively related to well-being; and sprawl is negatively related to well-
being through income inequality).
Table 2, column 1 shows for Model 1 that GI is not found to be
statistically signiﬁcantly linked to Community WBI. In Model 2, when
SI is included, the diﬀerence between β1F and β1R is not found to be
statistically signiﬁcant at conventional levels (this indicates that for
Community WBI there is no evidence that income inequality mediates
the link between sprawl and well-being). The SI coeﬃcient is not found
to be statistically signiﬁcant.
Table 2, column 2 shows for Model 1 GI is not found to be statis-
tically signiﬁcantly associated with Financial WBI. When SI is included
in Model 2, the diﬀerence between β1F and β1R is not found to be sta-
tistically signiﬁcant at the 5% level (this indicates that for Financial
WBI there is no evidence that income inequality mediates the link be-
tween sprawl and well-being). The coeﬃcient for SI in Model 2 is po-
sitively linked to Financial WBI indicating that less sprawl corresponds
to higher Financial WBI. The coeﬃcient estimate for the SI variable is
statistically signiﬁcant at the 5% level.
The results for the Financial WBI variable are particularly intriguing
and worthy of further attention. Importantly, Table 2 includes mean
estimates, which may cloud a great deal of heterogeneous and unequal
outcomes. Recognizing this, a simultaneous-quantile regression was
employed to give a voice to MSAs further away from the mean - i.e.,
those with much lower and higher Financial WBI. MSAs at the extremes
of Financial WBI may be more than merely opposite ends of the same
phenomenon (Boes & Winkelmann, 2010).
Fig. 2 reports point estimates and 95% conﬁdence intervals for the
simultaneous-quantile regression and compares these to their Ordinary
Least Squares equivalents. As seen, for both GI (left panel) and SI (right
panel) the simultaneous-quantile regression estimates do not diﬀer, in
terms of statistical signiﬁcance, from the Ordinary Least Squares esti-
mates. Nonetheless, the simultaneous-quantile regression estimates
paint a markedly diﬀerent picture to the Ordinary Least Squares esti-
mates for the SI variable. The results are bifurcated. Among MSAs with
much poorer Financial WBI, the link between GI and Financial WBI is
not statistically signiﬁcant. Conversely, among MSAs with higher Fi-
nancial WBI (speciﬁcally the 90th quantile), the SI variable is positively
correlated with Financial WBI. A coeﬃcient of 0.77 is estimated, sta-
tistically signiﬁcant at the 5% level (see Table 3 for the full results).
5. Discussion and conclusion
The purpose of this study has been to investigate the relationships
between sprawl and inequality and well-being. In particular, this study
has tested the following hypotheses in the context of American cities:
Table 3
Full simultaneous-quantile regression results (Financial WBI).
(1) (2)
Coeﬃcient (standard
error)
Coeﬃcient (standard error)
Q10 Q60
GI −0.23 GI −0.22
(0.25) (0.20)
SI 0.15 SI 0.19
(0.24) (0.14)
Constant −3.68⁎⁎⁎ Constant −2.68⁎⁎⁎
(1.38) (0.56)
Q20 Q70
GI −0.19 GI −0.30
(0.18) (0.20)
SI 0.07 SI 0.21
(0.15) (0.17)
Constant −3.28⁎⁎⁎ Constant −2.36⁎⁎⁎
(0.86) (0.68)
Q30 Q80
GI −0.20 GI −0.27
(0.15) (0.19)
SI 0.11 SI 0.32
(0.13) (0.27)
Constant −3.19⁎⁎⁎ Constant −1.63⁎
(0.62) (0.91)
Q40 Q90
GI −0.24 GI −0.14
(0.15) (0.22)
SI 0.22⁎ SI 0.77⁎⁎
(0.13) (0.32)
Constant −2.83⁎⁎⁎ Constant −0.73
(0.48) (0.97)
Q50
GI −0.19
(0.18)
SI 0.19
(0.13)
Constant −2.84⁎⁎⁎
(0.49)
Observations 85
Controls omitted from Table 2: Median income, population density (people per hectare)
and spatial lag of dependent variable.
Standard errors in parentheses obtained from 1000 bootstrap replications.
⁎ p < 0.10.
⁎⁎ p < 0.05.
⁎⁎⁎ p < 0.01.
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(1) income inequality is negatively linked to well-being; (2) sprawl is
negatively related to well-being; (3) sprawl is positively linked to in-
come inequality; and (4) sprawl is negatively related to well-being
through income inequality. This has been achieved through mediation
analysis and complemented by additional investigation using a si-
multaneous-quantile regression.
The main ﬁndings are the following: (a) on average, lower sprawl
corresponds to lower income inequality; (b) on average, lower sprawl
corresponds to higher ﬁnancial well-being; and (c) among those with
already higher ﬁnancial well-being, in particular at the 90th quantile,
lower sprawl corresponds to higher still ﬁnancial well-being. The other
hypothesized relationships are not found to be statistically signiﬁcant.
These ﬁndings do provide evidence to support the link between
sprawl and income inequality (hypothesis 3), although the evidence
does not go so far as to support the role of income inequality as a
mediator of the link between sprawl and well-being (hypothesis 4).
While there is a lack of evidence to support some of the hypotheses
investigated in this study, the ﬁndings do lend some support to con-
ventional, anti-sprawl, urban planning wisdom for American cities.
Further research using micro-level cross-country data may yield new
insights into heterogeneity between countries (cf. Morrison, 2011).
Further research may shed further light on the underlying me-
chanisms through which sprawl is related to ﬁnancial well-being and
inequality. Several commentators oﬀer insights. They maintain that, in
the US wealth is increasing concentrated in urban (as opposed to sub-
urban) areas due to an ongoing urban renaissance. Gentriﬁcation of
once gritty inner-city neighborhoods are reported not only in strong
markets such as New York, Boston, Chicago, San Francisco, and Seattle
but also in sprawling Midwestern and Southern cities such as
Cincinnati, Albuquerque, Atlanta, St. Louis, and even Detroit. Cities are
back in vogue among the socio-economic elite while the poor are being
pushed out to inaccessible suburbs. This may explain why lower sprawl
corresponds to higher ﬁnancial well-being (Currid-Halkett, 2017;
Glaeser, 2011).
These study ﬁndings have important policy implications. Issues such
as sprawl, inequality, and well-being are rarely tackled in concert. Most
often, urban planners deal with sprawl and other built environment
issues, economists, sociologists, and education managers focus on in-
equality, while well-being is the province of healthcare professionals.
We join Reid Ewing et al. (2016) in urging policymakers to adopt a
comprehensive framework of action for creating an “enabling” physical
environment as a venue to enhance equality and well-being.
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